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ABSTRACT: 

PURPOSE: To form films of patterns having stable film quality by 
disposing a 

target film provided with a film forming material in a vacuumed 
hermetic 

vessel, irradiating the film with a laser beam from the outside 
and relatively 

scanning the beam according to the prescribed patterns, 

CONSTITUTION: The target film 17 constituted by forming the film 
forming 

material 19 on one surface of a light transparent base film 18 is 
disposed in 

the hermetic vessel 15 subjected to a pressure reduction by a 
pressure reducing 

means 24. Further, a substrate 23 is disposed in proximity to 
the above- 
mentioned film forming material 19. The laser beam 13 from a 
laser oscillator 

12 is focuses by a lens 14 and is introduced through a light 
transparent part 

19 into the hermetic vessel 15. This introduced laser beam 13 is 
cast through 

the base film 18 to the film forming material 19, This 
irradiation is executed 

to the unirradiated part by moving the target film 17 via winding 




COUNTRY 
N/A 



07/12/2001, EAST Version: 1.02.0008 



cores 20, 21. 

The above-mentioned substrate 23 is then moved via an X-Y table 
22 and the 

laser beam 13 is relatively scanned according to the prescribed 
patterns. The 

patterns of the stable and good film quality are directly plotted 
on the 

substrate 23 in this way. 
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SPECIFICATION 
1- TITLE OF THE INVENTION 

LASER DIRECT-DRAWING DEVICE 

2. WHAT IS CLAIMED IS; 

A laser direct-drawing device comprising a laser 
oscillator, an airtight container in which a target film with 
a film forming material formed on one surface of a light 
transmitting base film is disposed inside, and a light 
transmitting part for transmitting laser light outputted from 
the laser oscillator is formed at the outer part, a 
decompressing means for decompressing the airtight container, 
and a scanning means which causes the laser light entering in 
the airtight container through the light transmitting part to 
relatively scan in accordance with a predetermined pattern 
while being radiated onto a non-eradiated portion of the film 
forming material. 

3. DETAILED DESCRIOPTION OF THE INVENTION 
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[Object of the Invention] 
(Field of the Invention) 

The present invention relates to PVD (Physical Vapor 
Deposition) technology/ and in particular , a laser direct- 
drawing device using laser light, 

(Prior Arts) 

DirectX-drawin g is an effective means for partial 
correction , customization , wiring formation in a case of a 
trial production for a small quantity of micro devices, as a 
method thereof , CVD (Chemical Vapor Deposition) by means of 
laser light has been recognized since fine wiring of a degree 

of several microns could be formed by this method. A schematic 

i 
j 

view of a wiring direct-drawing device by means of this laser 
CVD ^is shown In the ^^H£^3) is a laser oscillator, 

for example, an Ar ion laser joscillator , and laser light 2 
emitted from this laser oscillator 1 is expanded by slit 3, 
and converge^b^l^ris^ 4 • The laser light 2 converged by the 
l ens 4 is radiated on to ^substra te 7 as a film formed object 
disposed inside airtight container 5 through light 
transmitting part 6 provided on the airtight container 5* Also, 
to the airtight container 5 r gas supplying pipe 8 for supplying 
organic metal gases and exhaust pipe 9 for exhausting gasses 
inside the airtight container 5 are connected. From this gas 
supplying pipe 8, as organic metal gasses, for example, source 
gas 10 consisting of hexacarbonyl tungsten (W(C0) 6 ) is conveyed 
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by carrier gas 11 consisting of, for example , hydrogen gas, 
and introduced into the airtight container 5, 

In the wiring direct-drawing device by means of the laser 
CVD which is thus arranged, the source gas 9 is locally 
decomposed by light-decomposing effects and heat-decomposing 
effects of the converged laser light 2, a thin film consisting 
of metal contained in the source gas 9, that is, tungsten is 
formed on the substrate 7, whereby a desired metal pattern is 
formed, 

(Themes to be Solved by the Invention) 

In the CVD method mentioned above, depending on the 
temperature, supplying pressure, and concentration of organic 
metals of the source gas, the film quality is not fixed, and 
in order to form a film which is even in quality, the source 
gas in an even and stable condition must be supplied, and also, 

a control system for this becomes necessary to be established . 

I 

! 

Also, depending on the carrier gas, the conditions of 
the laser, and unevenness in temperature of the film formed 
object, the film quality changes. Particularly, in a method 
using a laser as an energy source, further depending on the 
optical properties and thermal properties of a film to be the 
base of the film formed object, the film forming conditions 
greatly differ. For example, in the laser CVD method of the 
above embodiment, in a case of an aluminum substrate, laser 
power of two times of that on a glass substrate becomes 
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necessary* 

Also, in the laser CVD method, carbon, etc., generated 
when the source gas is dissociated is easily mixed with thin 
films, and it is difficult to secure film quality equivalent 
to bulk. 

j 

Thus, the above problems exist in stabilization of the 
film quality in the laser CVD method. 

The invention is made in view of the above circumstances , 
and the object thereof is to provide a metal pattern 
direct-drawing device by which films with excellent quality 
can be formed. 

[Composition of the Invention] 

(Means for Solving Themes and Actions) 

In order to achieve the above object, the invention is 
arranged so that a laser oscillator, an airtight container in 
which a target film with a film forming material formed on one 
surface of a light transmitting base film is disposed inside, 
and a light transmitting part for transmitting laser light 
outputted from the laser oscillator is formed at the outer part, 
a decompressing means for decompressing the airtight container, 
and a scanning means which causes the light entering into the 
airtight container through the light transmitting part to 
relatively scan in accordance with a predetermined pattern 
while being radiated onto a non-radiated portion of the film 
forming material through the base film are provided, whereby 
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restricting conditions when forming films can be reduced, and 
also, films with excellent quality can be formed. 
(Preferred Embodiment) 

Hereinafter, an embodiment of the invention shall be 
described with reference to the drawings* 

Fig. 1 is a schematic view of a metal pattern 
direct-drawing device of the invention, and Fig. 2 is a 
sectional view of a target film. In the figures, 12 is a laser 

oscillator, and laser light ( 13 emitted from the laser 

i 

oscillator 12 is converged by lens 14 which is a radiating means, 
and the converged laser light 13 is radiated onto target film 
17 disposed inside airtight container 15 through light 
transmitting part 16 provided at the upper part of the airtight 
container 15 which is maintained in a nearly vacuum condition. 
This target film 17 consists of base film 18 which is 
transparent for laser light 13 and film forming material 19 
formed on the base film 18, and the laser light 13 is radiated 
from the base film 18 side. The upper part of the airtight 
container 15 forms a cover part which can be freely opened and 
closed. 

The material of the base film 18 differs depending on 
the type of the laser oscillator 12, however, for example, for 
a YAG laser, polyethylene terephthalate with a thickness of 

2 through 6\m is appropriate, j and also, the film forming 
material 19 is a metal film consisting of aluminum with a 
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thickness of approximately 300 angstrom* 

Also, the target film 17 is wound around cores 20 and 
21 and held inside the airtight container 15 by an unillustrated 
^ mechanism, and furthermore, the core 20 houses a film feeding 

mechanism, and the target film 17 is rewound to the core 20 
side. 

Also, XY table 22 to be two-dimensionally moved is 
disposed inside the airtight container 15, and above this XY 
table 22, substrate 23 such as a semiconductor wafer or glass 
substrate which is a film formed object is placed opposite the 
film forming material 19 of the target film 17 at a space of 
approximately lOjim through 20nm. Also, to the airtight 
container 15 f decompressing means 24 such as a vacuum pump, 
etc., for decompressing the inside of the container into a 
nearly vacuum condition is connected. 

First, the laser light 13 emitted from the laser 
oscillator 12 which is transparent for the base film 18 forming 
the target film 17, and has a wavelength to be absorbed by the 
film forming material 19 is converged by the lens 14, and the 
converged laser light 13 is perpendicularly radiated onto the 
target film 17 from the base film side, when the laser light 
13 is radiated, the film forming material 19 formed on the 
target film 17 is heated and vaporized, and vaporized metals 
are adhered on the substrate 23 disposed opposite and near the 
film forming material 19, whereby a metal pattern is formed. 
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